Introduction {#S0001}
============

Cutaneous squamous cell carcinoma (CSCC) is an epidermal keratinocyte-derived skin tumor that is considered as one of the most common types of skin cancer.[@CIT0001] Recently, the incidence of CSCC is still increasing.[@CIT0002] Although substantial improvements have been made on the treatment of CSCC, the prognosis of CSCC remains poor due to metastasis and recurrence.[@CIT0003],[@CIT0004] Hence, new therapeutic methods and targets against CSCC are urgently needed.

MicroRNAs (miRNAs) are small endogenous non-coding RNAs (22--24 nt) that modulate gene expression via binding to the 3ʹ-untranslated region (3ʹ-UTR) of mRNA molecules.[@CIT0005],[@CIT0006] More and more evidence have demonstrated that miRNAs participate in diverse cellular processes, such as cell proliferation, apoptosis and differentiation.[@CIT0007],[@CIT0008] Some miRNAs have been reported to play an important role in the progress of CSCC. For example, miR-221 plays an oncogenic function in CSCC through promoting CSCC cell proliferation and cell cycle.[@CIT0009] Hu et al[@CIT0010] have indicated that miR-186 promotes cell proliferation and suppresses cell apoptosis in CSCC. In addition, growing evidence have indicated that miR-766 acts as a tumor promoter in different types of cancers.[@CIT0011],[@CIT0012] A microarray analysis by Sand et al[@CIT0013] has indicated that miR-766 is highly expressed in CSCC and may play an important role in the molecular pathogenesis of CSCC. However, the specific regulatory effect of miR-766 on CSCC remains unclear.

Programmed cell death 5 (PDCD5), one of the programmed cell death proteins, is abnormally expressed in many cancers and plays an important role in cell proliferation, apoptosis and metastasis.[@CIT0014]--[@CIT0016] Fan et al[@CIT0017] have indicated that PDCD5 can inhibit cell growth and invasion, and promote cell apoptosis in hepatic cancer. However, whether the regulatory effect of miR-766 on CSCC is related to PDCD5 is unknown.

In this study, we explored the function of miR-766 on CSCC cells, as well as related molecular mechanism. Our results suggested that miR-766 could promote the proliferation, migration and invasion, and inhibit the apoptosis of CSCC cells by targeting PDCD5. Our findings may provide new theoretical foundation for the treatment of CSCC.

Materials And Methods {#S0002}
=====================

Clinical Samples {#S0002-S2001}
----------------

CSCC tissues (n = 16) were collected from patients undergoing surgery (29--59 years) in our hospital between October 2016 and September 2018. None of the patients had received chemotherapy and radiotherapy before surgical resection. Normal cutaneous tissues (n = 24) were collected from healthy volunteers. All tissues were immediately stored in liquid nitrogen after the surgery and maintained at −80°C until use. Written informed consent was obtained from each patient. This study was approved by the Ethics Committee of our hospital, and was performed in accordance with the Declaration of Helsinki.

Cell Cultures {#S0002-S2002}
-------------

Three CSCC cell lines (A431, SCL-1 and DJM-1) and normal human epidermal keratinocyte cell line (HaCaT) were purchased from American Type Culture Collection (ATCC, USA). Cells were cultured in RPMI-1640 medium (Gibco, USA) containing 10% fetal bovine serum (FBS, Gibco) and 1% penicillin/streptomycin (Sigma, USA). All cells were maintained at 37°C in a humidified atmosphere with 5% CO~2~.

Cell Transfection {#S0002-S2003}
-----------------

The miR-766 mimics, miR-766 inhibitor and the corresponding negative controls (mimics NC and inhibitor NC) were purchased from Genepharma (Shanghai, China). The PDCD5 siRNA1, PDCD5 siRNA2 and siRNA Control were purchased from Invitrogen (USA). The target sequences were shown as follows: PDCD5 siRNA1: 5′-GAGAAUUACCUUAUACAGTT-3′; PDCD5 siRNA2: 5′-AGAAUUACCUUAUACAGA-3′; siRNA Control: 5′-UUCUCCGAACGUGUCACGUTT-3′. The above agents were separately transfected or co-transfected into A431 and SCL-1 cells by Lipofectamine^®^ 3000 Reagent (Invitrogen, USA). The grouping was shown as follows: Control group (no-treated group), NC mimics group (transfected with mimics NC), miR-766 mimics group (transfected with miR-766 mimics), NC inhibitor group (transfected with miR-766 inhibitor NC), miR-766 inhibitor group (transfected with miR-766 inhibitor), siRNA group (transfected with PDCD5 siRNA), siRNA NC group (transfected with siRNA Control), si-NC + miR-766 INC group (transfected with siRNA Control and miR-766 inhibitor NC), siRNA + miR-766 INC group (transfected with PDCD5 siRNA and miR-766 inhibitor NC), siRNA + miR-766 inhibitor group (transfected with PDCD5 siRNA and miR-766 inhibitor), and si-NC + miR-766 inhibitor group (transfected with siRNA Control and miR-766 inhibitor). After 48 h of transfection, cells were used in further assays.

Cell Proliferation Assay {#S0002-S2004}
------------------------

A431 and SCL-1 cells were seeded into 96-well plates at a density of 5 × 10^3^ cells/well. MTT (5 mg/mL, 20 μL, Sigma) was added into each well at 0, 24, 48, 72 and 96 h post-culturing. After 4 h of incubation, 100 μL DMSO was added into each well. The absorbance at 495 nm was measured by using an ELISA reader.

Colony Formation Assay {#S0002-S2005}
----------------------

Colony formation assay was performed to evaluate the colony-forming abilities of A431 and SCL-1 cells. In brief, A431 and SCL-1 cells were seeded into 6-well plates at a density of 1000 cells/well and cultured for 10 days. After fixed in methanol for 15 min, the colonies were stained with crystal violet for 15 min. Positive stained colonies were observed and photographed under an optical microscope.

Cell Apoptosis Assay {#S0002-S2006}
--------------------

Cell apoptosis was detected by using Annexin V-FITC apoptosis detection kit (BD Biosciences, USA). Briefly, A431 and SCL-1 cells were washed with PBS, and stained with Annexin V-FITC and propidium iodide (PI) in dark for 15 min. The cell apoptosis was detected on a flow cytometer (BD Biosciences, USA).

Wound Healing Assay {#S0002-S2007}
-------------------

A431 and SCL-1 cells were seeded into 12-well plates at a density of 1 × 10^5^ cells/well and cultured for 24 h. A plastic pipette was used to scrape a wound. Followed by washing with PBS for twice, cells were cultured in complete medium for 24 h. The scratch wound was observed and photographed under an optical microscopy (100×).

Transwell Assay {#S0002-S2008}
---------------

Transwell assay was performed using transwell chamber (Corning, USA) pre-coated with Matrigel (BD Biosciences, USA). A431 and SCL-1 cells (1 × 10^5^ cells/well) were harvested and added into the upper chamber. Then, 500 μL medium with 10% FBS was added into the lower chamber. After 24 h of incubation at 37°C, cells on the bottom surface of the lower chamber were fixed with 4% formaldehyde and stained with 0.5% crystal violet (Sigma, USA). The number of stained cells was counted under an optical microscope (400×).

Real-Time Fluorogenic PCR Assays {#S0002-S2009}
--------------------------------

Total RNA was extracted from tissues and cells by using TRIZOL (Invitrogen, USA). Then, total RNA was reverse-transcribed into cDNA by using Reverse Transcription Kit (ThermoScientific, USA). qRT-PCR (Bio-Rad, USA) was performed by using SYBR Green Mixture (Roche, Switzerland). Primers used for qRT-PCR were shown as follows: miR-766 F: 5′-GCGGCCGCTATACACAGAGGATTGCTTAG-3′, R: 5′-ACGCGTCAGGCAACAGATTTC-3′; U6 F: 5′-CTCGCTTCGGCAGCACATATACT-3′, R: 5′-ACGCTTCACGAATTTGCGTGTC-3′; PDCD5 F: 5′-CAACAGGAAGCAAAGCAC-3′, R: 5′-GATCTTAACTTCTGCCTAGAC-3′; GAPDH F: 5′-GACGGCCGCATCTTCTTGT-3′, R: 5′-CACACCGACCTTCACCATTTT-3′. The primers were synthetized by Sangon Co., Ltd. (Shanghai, China). The relative expression of miR-766 and PDCD5 was normalized to U6 and GAPDH, respectively, and calculated according to the 2^−ΔΔCt^ method.

Western Blot Analysis {#S0002-S2010}
---------------------

Total proteins were extracted from cells using RIPA lysis buffer (Sigma, USA). Proteins (50 μg/lane) were separated by 10% SDS-PAGE and then transferred onto polyvinylidene difluoride membrane (Thermo Fisher, USA). After blocked with PBS containing 5% non-fat milk for 2 h at room temperature, the membrane was incubated with specific primary antibody (PDCD5, 1:1000, SAB2700420; MMP-2, 1:1000, SAB4501891; MMP-9,1:1000, SAB4501896, Sigma Aldrich, USA; β-actin, 1:1000, \#3700, Cell Signal, USA) overnight at 4°C. Followed by three times of washing, the membranes were incubated with peroxidase-labeled secondary antibody (anti-rabbit IgG, 1:5000, Sigma, USA) for 2 h at 37°C. The protein bands were visualized by using ECL system (Thermo Fisher).

Dual-Luciferase Reporter Gene Assay {#S0002-S2011}
-----------------------------------

TargetScan was used to predict the targeted relationship between PDCD5 and miR-766. The exact target binding sites were identified. The 3ʹ-untranslated region (3ʹ-UTR) of PDCD5 containing miR-766 binding site was amplified, and then cloned into pmirGLO luciferase vector (Promega, USA), in order to construct wild pmirGLO-WT-PDCD5-3ʹ-UTR (PDCD5-wt) and mutant pmirGLO-MUT-PDCD5-3ʹ-UTR (PDCD5-mut). For luciferase assay, the reporter vectors with miR-766 mimics and miR-766 mimics NC were co-transfected into A431 and SCL-1 cells by Lipofectamine 3000 Reagent, respectively. A431 and SCL-1 cells were grouped as follows: MT + miR-766 mimics group (transfected with PDCD5-mut and miR-766 mimics), MT + NC group (transfected with PDCD5-mut and miR-766 mimics NC), WT + miR-766 mimics group (transfected with PDCD5-wt and miR-766 mimics) and WT + NC group (transfected with PDCD5-wt and miR-766 mimics NC). After 48 h of transfection, the luciferase activity was detected by using a dual-luciferase kit (Promega).

Tumor Formation In Mice {#S0002-S2012}
-----------------------

Male BALB/c mice (4 weeks old, N = 30) were obtained from the Laboratory Animal Centre of Chinese Academy of Sciences (Shanghai, China). Mice were randomly divided into three groups, including Mock group, miR-766 INC group and miR-766 inhibitor group (N = 10 each group). A431 cells transfected with miR-766 INC and miR-766 inhibitor were subcutaneously injected into the right axilla of mice, respectively. Mice in Mock group were subcutaneously injected with normal A431 cells without transfection. The tumor volume was measured at 4, 8, 12, 16 and 20th day post-injection using the formula as follows: volume = length × width^2^ × 1/2. At the 20th day post-injection, mice were killed by cervical dislocation, and the tumor weight was measured. Animal experiment was approved by the local Ethics Committee of our hospital.

Statistical Analysis {#S0002-S2013}
--------------------

Data were presented as the mean ± SD. All statistical analyses were performed using SPSS 22.0 software. The differences between various groups were analyzed by one-way ANOVA followed by Tukey's post hoc test. The differences between two groups were analyzed by Student\'s *t*-test. Correlation examination was performed by Spearman correlation analysis. P \< 0.05 was considered to be statistically significant.

Results {#S0003}
=======

MiR-766 Is Upregulated In CSCC Tissue And CSCC Cells {#S0003-S2001}
----------------------------------------------------

The results of qRT-PCR showed that the expression of miR-766 in CSCC tissues was significantly higher than that in normal tissues (P \< 0.05) ([Figure 1A](#F0001){ref-type="fig"}). In addition, miR-766 expression in A431, SCL-1 and DJM-1 cells was also significantly higher than that in HaCaT cells (P \< 0.05) ([Figure 1B](#F0001){ref-type="fig"}). The results above suggested that the expression of miR-766 was upregulated in CSCC.Figure 1The expression of miR-766 was increased in CSCC tissue and cells. (**A**) The expression of miR-766 in CSCC and normal tissues detected by qRT-PCR. (**B**) The expression of miR-766 in HaCaT, A431, SCL-1 and DJM-1 cells detected by qRT-PCR. \*P \< 0.05, vs Normal group and HaCaT group.

MiR-766 Promotes The Proliferation And Inhibits The Apoptosis Of A431 And SCL-1 Cells {#S0003-S2002}
-------------------------------------------------------------------------------------

The results of qRT-PCR ([Figure 2A](#F0002){ref-type="fig"}) showed that the expression of miR-766 in A431 cells was significantly increased in miR-766 mimics group compared with Control group and NC mimics group (P \< 0.01). Meanwhile, miR-766 expression in SCL-1 cells was significantly decreased in miR-766 inhibitor group compared with Control group and NC inhibitor group (P \< 0.01). MTT assay ([Figure 2B](#F0002){ref-type="fig"}) confirmed that the proliferation ability of A431 cells in miR-766 mimics group was significantly increased at 48 (P \< 0.05), 72 (P \< 0.01) and 96 h (P \< 0.01) post-culturing compared with Control group and NC mimics group. The proliferation ability of SCL-1 cells in miR-766 inhibitor group was significantly decreased at 48 (P \< 0.05), 72 (P \< 0.01) and 96 h (P \< 0.01) post-culturing compared with Control group and NC inhibitor group. Colony formation assay ([Figure 2C](#F0002){ref-type="fig"}) showed that the colony number of A431 cells in miR-766 mimics group was significantly higher than that in Control group and NC mimics group (P \< 0.01). When compared with Control group and NC inhibitor group, the colony number of SCL-1 cells was significantly decreased in miR-766 inhibitor group (P \< 0.01). In addition, miR-766 overexpression significantly inhibited the apoptosis of A431 cells (P \< 0.01), whereas the silencing of miR-766 significantly promoted the apoptosis of SCL-1 cells (P \< 0.01) ([Figure 2D](#F0002){ref-type="fig"}). All these results indicated that miR-766 could promote the proliferation and inhibit the apoptosis of CSCC cells.Figure 2The effects of miR-766 on the proliferation and apoptosis of CSCC cells. (**A**) The expression of miR-766 in A431 and SCL-1 cells detected by qRT-PCR. (**B**) The proliferation ability of A431 and SCL-1 cells detected by MTT assay. (**C**) The colony-forming ability of A431 and SCL-1 cells detected by colony formation assay. (**D**) The apoptosis ability of A431 and SCL-1 cells detected by flow cytometry. \*P \< 0.05, \*\*P \< 0.01, vs Control and NC mimics group. ^\#^P \< 0.05, ^\#\#^P \< 0.01, vs Control and NC inhibitor group.

MiR-766 Promotes The Migration And Invasion Of A431 And SCL-1 Cells {#S0003-S2003}
-------------------------------------------------------------------

Wound healing assay ([Figure 3A](#F0003){ref-type="fig"}) showed that the migration ability of A431 cells was significantly increased in miR-766 mimics group compared with Control group and NC mimics group (P \< 0.01). On the contrary, the migration ability of SCL-1 cells was significantly decreased in miR-766 inhibitor group compared with Control group and NC inhibitor group (P \< 0.05). Transwell assay ([Figure 3B](#F0003){ref-type="fig"} and [C](#F0003){ref-type="fig"}) also confirmed that the migration and invasion ability of A431 cells were significantly increased in miR-766 mimics group compared with Control group and NC mimics group (P \< 0.01), while the migration and invasion ability of SCL-1 cells were significantly decreased in miR-766 inhibitor group compared with Control group and NC inhibitor group (P \< 0.01). In addition, we also found that miR-766 overexpression significantly increased the expression of MMP-2 and MMP-9 in A431 cells (P \< 0.01), while the silencing of miR-766 significantly decreased the expression of MMP-2 and MMP-9 in SCL-1 cells (P \< 0.01) ([Figure 3D](#F0003){ref-type="fig"}). These results above suggested that miR-766 could promote the migration and invasion of CSCC cells.Figure 3The effects of miR-766 on the migration and invasion of CSCC cells. (**A**) The migration ability of A431 and SCL-1 cells detected by wound healing assay. (**B**) The migration ability of A431 and SCL-1 cells detected by transwell assay. (**C**) The invasion ability of A431 and SCL-1 cells detected by transwell assay. (**D**) The expression of MMP-2 and MMP-9 in A431 and SCL-1 cells detected by Western blot. \*P \< 0.05, \*\*P \< 0.01, vs Control and NC mimics group. ^\#^P \< 0.05, ^\#\#^P \< 0.01, vs Control and NC inhibitor group.

PDCD5 Is A Target Of miR-776 {#S0003-S2004}
----------------------------

The result of qRT-PCR showed that the expression of PDCD5 in CSCC tissues was significantly lower than that in normal tissues (P \< 0.05) ([Figure 4A](#F0004){ref-type="fig"}). The expression of miR-766 was negatively correlated with the expression of PDCD5 in CSCC tissues (P \< 0.05) ([Figure 4B](#F0004){ref-type="fig"}). The mRNA and protein expression of PDCD5 in A431, SCL-1 and DJM-1 cells was significantly lower than that in HaCaT cells (P \< 0.05) ([Figure 4C](#F0004){ref-type="fig"} and [D](#F0004){ref-type="fig"}). In addition, the expression of PDCD5 was significantly decreased in miR-766 mimics group compared with Control group and NC mimics group in A431 and SCL-1 cells (P \< 0.05) ([Figure 4E](#F0004){ref-type="fig"}). On the contrary, the expression of PDCD5 was significantly increased in miR-766 inhibitor group compared with Control group and NC inhibitor group (P \< 0.05) ([Figure 4E](#F0004){ref-type="fig"}). TargetScan predicted that the binding site of PDCD5 to miR-766 was at the 3ʹ-UTR region ([Figure 4F](#F0004){ref-type="fig"}). The luciferase activity of WT + miR-766 mimics group was significantly decreased compared with WT + NC group (P \< 0.05) ([Figure 4G](#F0004){ref-type="fig"}). All these results above indicated that miR-776 could negatively regulate its target PDCD5.Figure 4PDCD5 was a target of miR-776. (**A**) The expression of PDCD5 in CSCC and normal tissues. (**B**) Correlation analysis between the expression of miR-766 and PDCD5 in CSCC tissues. (**C**) The mRNA expression of PDCD5 in HaCaT, A431, SCL-1 and DJM-1 cells detected by qRT-PCR. (**D**) The protein expression of PDCD5 in HaCaT, A431, SCL-1 and DJM-1 cells detected by Western blot. (**E**) The protein expression of PDCD5 in transfected A431 and SCL-1 cells detected by Western blot. (**F**) The binding relationship between PDCD5 and miR-766 predicted by Target Scan software. (**G**) The luciferase activity measured by dual luciferase reporter gene assay. \*P \< 0.05, vs Normal group (**A**); \*P \< 0.05, vs HaCaT group (**C** and **D**); \*P \< 0.05, vs Control and NC mimics group, ^\#^P \< 0.05, vs Control and NC inhibitor group (**E**); \*P \< 0.05, vs WT + NC group (**G**).

PDCD5 Reverses The Effect Of miR-766 On The Proliferation Of A431 And SCL-1 Cells {#S0003-S2005}
---------------------------------------------------------------------------------

Western blot showed that PDCD5 expression in A431 and SCL-1 cells was significantly decreased in siRNA1 group and siRNA2 group compared with Control group and siRNA NC group (P \< 0.05) ([Figure 5A](#F0005){ref-type="fig"}). Because PDCD5 expression was lower in siRNA2 group than that in siRNA1 group, siRNA2 was selected for the subsequent experiments. MTT and colony formation assay showed that the proliferation and colony number of A431 and SCL-1 cells were significantly increased in siRNA2 + miR-766 INC group and decreased in si-NC + miR-766 inhibitor group compared with si-NC + miR-766 INC group (P \< 0.05) ([Figure 5B](#F0005){ref-type="fig"} and [C](#F0005){ref-type="fig"}). When compared with siRNA2 + miR-766 INC group, the proliferation and colony number of A431 and SCL-1 cells were significantly decreased in siRNA2 + miR-766 inhibitor group and si-NC + miR-766 inhibitor group (P \< 0.05) ([Figure 5B](#F0005){ref-type="fig"} and [C](#F0005){ref-type="fig"}). These results above indicated that PDCD5 could reverse the inhibition effect of miR-766 inhibitor on the proliferation of CSCC cells.Figure 5PDCD5 reversed the effect of miR-766 on the proliferation of A431 and SCL-1 cells. (**A**) The protein expression of PDCD5 in transfected A431 and SCL-1 cells detected by Western blot. (**B**) The proliferation ability of transfected A431 and SCL-1 cells detected by MTT assay. (**C**) The colony-forming ability of transfected A431 and SCL-1 cells detected by colony formation assay. \*P \< 0.05, vs Control group (**A**); \*P \< 0.05, vs si-NC + miR-766 INC group, ^\#^P \< 0.05, vs siRNA2 + miR-766 INC group.

PDCD5 Reverses The Effects Of miR-766 On The Migration And Invasion Of A431 Cells {#S0003-S2006}
---------------------------------------------------------------------------------

Wound healing assay ([Figure 6A](#F0006){ref-type="fig"}) and transwell assay ([Figure 6B](#F0006){ref-type="fig"} and [C](#F0006){ref-type="fig"}) showed that the migration and invasion ability of A431 cells were significantly increased in siRNA2 + miR-766 INC group and decreased in si-NC + miR-766 inhibitor group compared with si-NC + miR-766 INC group (P \< 0.05). When compared with siRNA2 + miR-766 INC group, the migration and invasion ability of A431 cells were significantly decreased in siRNA2 + miR-766 inhibitor group and si-NC + miR-766 inhibitor group (P \< 0.05). These results above suggested that PDCD5 could reverse the inhibition effects of miR-766 inhibitor on the migration and invasion of CSCC cells.Figure 6PDCD5 reversed the effects of miR-766 on the migration and invasion of A431 cells. (**A**) The migration ability of transfected A431 cells detected by wound healing assay. (**B**) The migration ability of transfected A431 cells detected by transwell assay. (**C**) The invasion ability of transfected A431 cells detected by transwell assay. \*P \< 0.05, vs si-NC + miR-766 INC group, ^\#^P \< 0.05, v*s* siRNA2 + miR-766 INC group.

MiR-766 Inhibitor Inhibits The Tumor Growth In Mice {#S0003-S2007}
---------------------------------------------------

The anti-tumor effect of miR-766 inhibitor on CSCC was further evaluated in mice. As shown in [Figure 7A](#F0007){ref-type="fig"}, the tumor volume in miR-766 inhibitor group was significantly lower than that in Mock and miR-766 INC group beginning from the 8th day post-injection (P \< 0.05). After the injection for 20 days, the tumor weight in miR-766 inhibitor group was significantly lower than that in Mock and miR-766 INC group (P \< 0.05) ([Figure 7B](#F0007){ref-type="fig"}). In addition, qRT-PCR showed that the expression of miR-766 in miR-766 inhibitor group was significantly lower than that in Mock and miR-766 INC group (P \< 0.05) ([Figure 7C](#F0007){ref-type="fig"}). On the contrary, the expression of PDCD5 in miR-766 inhibitor group was significantly higher than that in Mock and miR-766 INC group (P \< 0.05) ([Figure 7D](#F0007){ref-type="fig"}). The above results indicated that miR-766 inhibitor could inhibit the tumor growth in mice.Figure 7MiR-766 inhibitor inhibited the tumor growth in mice. (**A**) Tumor volume in mice injected with miR-766 INC and miR-766 inhibitor-transfected A431 cells. (**B**) Tumor weight in mice injected with miR-766 INC and miR-766 inhibitor-transfected A431 cells at 20th day post-injection. (**C**) The expression of miR-766 in tumor tissues detected by qRT-PCR. (**D**) The expression of PDCD5 in tumor tissues detected by qRT-PCR. \*P \< 0.05, vs Mock and miR-766 INC group.

Discussion {#S0004}
==========

CSCC is a malignant tumor with poor prognosis.[@CIT0018] The incidence of CSCC is increasing in the past years.[@CIT0002] It is urgent to explore the molecular mechanisms involved in CSCC to better understanding CSCC and identify novel therapeutic targets. In the present study, we demonstrated that miR-766 could promote the proliferation, migration and invasion, and inhibit the apoptosis of CSCC cells by targeting PDCD5.

Up to now, massive studies have confirmed that miRNAs play important roles in various cancers, including CSCC.[@CIT0019] Some studies have suggested that miRNAs are abnormal expressed in CSCC.[@CIT0020],[@CIT0021] MiR-766 is highly expressed in many kinds of cancers, such as hepatocellular carcinoma,[@CIT0022] breast cancer[@CIT0023] and colorectal cancer.[@CIT0012] In this study, we detected the expression of miR-766 in CSCC tissues and CSCC cells (A431, SCL-1 and DJM-1), and found that miR-766 expression was highly expressed in both CSCC tissues and CSCC cells. MiRNAs have been reported to participate in the regulation of cancer cell proliferation, apoptosis, migration and invasion.[@CIT0007],[@CIT0008] For instance, miR-217 overexpression induces the growth, cell cycle and invasion of CSCC cells via targeting PTRF.[@CIT0024] MiR-199a inhibits the proliferation and migration of CSCC cells through regulating CD44-Ezrin pathway.[@CIT0025] Zhang et al[@CIT0026] have indicated that miR-15b suppresses the proliferation and promotes the apoptosis of CSCC cells through regulating survivin expression. Wang et al[@CIT0027] have confirmed that miR-199a-5p promotes the invasion of CSCC cells through inhibiting E-cadherin expression. In the present study, we demonstrated that miR-766 could promote the proliferation, migration and invasion, and inhibit the apoptosis of CSCC cells. Moreover, tumor formation experiment in mice confirmed that miR-766 inhibitor could inhibit the tumorigenesis in vivo. All these findings indicated that miR-766 may be a potential therapeutic target for CSCC. In addition, more and more researches have demonstrated that MMP-2 and MMP-9 play dominant roles in tumor metastasis.[@CIT0028] Our results showed that miR-766 overexpression increased the expression of MMP-2 and MMP-9 in CSCC cells, while silencing of miR-766 decreased the expression of MMP-2 and MMP-9. These results further confirmed that miR-766 could promote the migration and invasion of CSCC cells.

Programmed cell death (PCD) is an active dead process regulated by a series of intracellular programs. At present, twelve members of PDCD protein family are identified, including PDCD1-PDCD12.[@CIT0016] It has reported that PDCD5 is lowly expressed in various tumors, such as lung cancer,[@CIT0029] gastric cancer[@CIT0030] and liver cancer.[@CIT0031] In this study, we also confirmed that PDCD5 expression was downregulated in CSCC tissue and cells. It has reported that PDCD5 promotes the apoptotic process of gastric cancer cells.[@CIT0030] Han et al[@CIT0032] have indicated that PDCD5 plays anti-tumor role in osteosarcoma cells via inducing cell apoptosis and G(2) phase arrest. Xu et al[@CIT0033] have reported that PDCD5 suppresses the proliferation and induces the apoptosis of lung cancer cells. Zhao et al have proved that PDCD5 overexpression suppresses the metastasis of osteosarcoma cells through targeting TGF-β1/Smad pathway.[@CIT0014] Fan et al[@CIT0017] have demonstrated that PDCD5 reduces cell invasion in hepatic cancer. In the present study, we confirmed that miR-776 negative regulated its target PDCD5. In addition, we further explored whether the regulatory effect of miR-766 on CSCC was associated with PDCD5. Our results showed that PDCD5 reversed the tumor-promoting effects of miR-766 on the proliferation, migration and invasion of A431 and SCL-1 cells. These findings further suggested that miR-766 could promote the proliferation, migration and invasion, and inhibit the apoptosis of CSCC cells through targeting PDCD5.

Conclusion {#S0005}
==========

In conclusion, miR-766 was upregulated and PDCD5 was downregulated in CSCC tissues and cells. MiR-766 could promote the proliferation, migration and invasion, and inhibit the apoptosis of CSCC cells through downregulating PDCD5. Our research provides a novel regulatory mechanism of miR-766 in CSCC, and points out a novel therapeutic target for CSCC.

Author Contributions {#S0006}
====================

All authors contributed to data analysis, drafting or revising the article, gave final approval of the version to be published, and agree to be accountable for all aspects of the work.

Disclosure {#S0007}
==========

The authors report no conflicts of interest in this work.

[^1]: These authors contributed equally to this work
